Landscape segmentation and classification is fundamental to landscape research because it provides an important frame of reference for researchers to communicate and compare their work. Anthropogenic human activities mainly lead to landscape changes. The present study aims to assess the impact of anthropogenic activities on landscape classification of the Nile Delta using remote sensing and GIS techniques. Field survey, digital databases and GIS capabilities are applied for landscapes classification. Vector data using a lot of maps and raster data using satellite image have the ability to give obvious classification about landscape. Results showed that the anthropogenic impacts affect negatively on the landscape classification. Using GF2, landscapes are classified into major eight classes: cultivated land, garden land, woodland, grassland, bare land, urban land, water bodies and mining land. It was showed that the urban occupies the highest percentage of the study area. Urban construction and development areas centered on the capital Cairo city and the city of Giza are dumbbell-shaped to the east. Bare lands occupy the second percentage of the study area, and it may be distributed on around the Nile Delta, southeast of Cairo City and southwest of Giza City. According to vegetation cover, three classes were applied as the sequence: Cultivated land > Garden land > Grass land. These classes depend mainly on the River Nile. Vegetation cover may be based mainly on the water from the Nile River. In addition, mining land occupies the least percentage of the study area. The main distribution of mines and mineral exploration is also very small, but it is distributed on the edge of the city. Landscape metric as Fractal Dimension (Frac) and the Square Pixel (SqP) was applied to validate the segmentation and classification. These metrics indicated that the landscape classification is related to natural and human changes. These changes were related to unplanned management of new projects and some anthropogenic activities.
Introduction
Delta is up to 1600 inhabitants per square kilometer. This overpopulation causes severe socioeconomic problems such as high unemployment, undermining rising living standards and crime rate (Shalaby & Tateishi, 2007) . Landscape features may be affected by the changing in the area of every land use in the earth surface. To achieve sustainable development, landscape management should be organized and studied by many stakeholders with the cooperation with the government (Reed et al., 2015) . The northern part of the Nile Delta has been carefully cultivated by agriculture crops and some fruits depending on the water of the Nile River, and the southern part of this study typically includes some mountains and bare lands. Currently, this area has become the ideal solution for the development of major cities in Cairo, modern technology and high populations. To achieve sustainable development in Nile Delta, landscape investigation should be studied using various methods. Visual interpretation and digitization of the landscape classes according to the defined nomenclature may be classified into four classes: vegetation, water, urban and wetlands (Topaloglu et al., 2016) . Remote sensing using GF2 satellite imagery offers interesting potentials for monitoring and assessing changes in land cover and land use. Environmental studies such as landscape changes may be correctly analyzed and interpreted using new techniques of remote sensing and GIS. Spatial distributions of landscape may explain the unique change in biodiversity of any study area (Rocchini et al., 2006) . Visual interpretation of maps with segmentation of images has the potentiality of using remote sensing and GIS techniques for carefully assessing the landscape changes and achieves sustain- 
Materials and Methods

Study Area
The study area is typically ranged from longitude [30] [31] "N. It is conveniently located in the center of Egypt capital (Cairo) . It is about 66 km long from north to south and 78 km wide from east to west, with a total area of more than 5000 km 2 as shown in Figure 1 . It typically includes Qalyubia and Giza cities. The suitable terrain is low, the soil is fertile and the river network is vertical and horizontal. It is the birthplace of ancient Egyptian civilization. It is occupied by the most populated governorates in Egypt, whereas around 50% of the populations live in the Nile Delta (Haars et al., 2016) . In the south, the cultivated land on both sides of the Nile River canyon is sufficiently developed. The rest of the area is mostly deserted and low mountain areas with hot climate. The climatic condition of this area is almost the climate of the Mediterranean Sea. The climate is hot and dry, the light is strong, and the water source is sufficient. The temperature in winter ranged from 9˚C to 19˚C, and the average temperature in summer is 22˚C -34˚C. The average annual precipitation is 50 -200 mm.
Data Source Selection and Preprocessing
GF2 satellite data was arbitrarily selected as the main data source and the Figure 1 . Location map of the study area with raster data (grids). 
Landscape Analysis
Typically based on visual interpretation using ARCGIS 10.5 software, standard classification and social segmentation of classes was performed for landscape analysis. The purpose of the segmentation is to typically create image objects by grouping similar pixels. The best prevalent and widely used segmentation technique is multi-resolution subdivision. In this algorithm, each pixel is considered as an image object at first and homogeneous image objects are created by typically combining them with their neighbors in an iterative approach. In this process, five model parameters called size; shape, shadow, color, pattern texture and local association are defined by the user, based on the spatial resolution and spectral characteristics of the data and desired object size. The most important parameter is scale, which directly affects the size of the object (Belgiu et al., 2014) . Visual interpretation using correctly these elements is often a part of our daily lives, whether we are conscious of it or not. Examining satellite images on the weather report or following high speed chases by views from a helicopter are
all familiar examples of visual image interpretation. Identifying targets in remotely sensed images based on these visual elements allows us to further interpret and analyze. During the social segmentation and classification processes, thematic layers were used as ancillary vector data in order to properly obtain better results for some of the LC/LU classes. As a direct result, obtaining land use information using only satellite image data was not as easy as determining the land cover. However, historic boundaries of these chief objects were deducted from satellite images; therefore, compatibility of thematic layers with satellite image was carefully evaluated.
Landscape Interpretation
In order to typically make a classification of the landscapes within the study areas, the classified images were first geometrically corrected using a nearest neighbour algorithm. Seven elements were tested for further interpretation of landscape in the study area. These elements were applied and tested by international classification standard of the landscapes.
Landscape Metrics
Qualitative and quantitative changes in landscapes depend on shape length and protected area of the landscape (Turner et al., 2001) . In order to quantify and carefully monitor landscape characteristics, landscape complexity must be defined and measured using landscape metrics. Patch shape complexity has been measured using Fractal Dimension (Frac). Its value varies between one and two. Man-made and natural interferences can be applied and examined by lower and higher values of this index. Squared or more structured shape (usually man-made), and higher values cautiously approaching two indicate more complex shapes (natural).
where: Frac is the fractal dimension (patch shape complexity measure), P is the patch perimeter, A is the patch area. Frac measures the standard deviation of the patch shape from an area of some reference geometry. In order for perimeter to naturally increase in proportion to area, the shape of the modern boundary of a unique feature must become more complex as area increases. The improved metric, on the other hand, considers the perimeter area relationship for raster data Journal of Geoscience and Environment Protection structures and normalizes the ratio of the perimeter and area to a value between zero for squares and 1 (maximum perimeter, edge, deviation from that of a perfect square). The Square Pixel index (SqP) can be precisely calculated by the following formula:
Spatial Distribution of Urban Area (Cities)
For effective spatial distribution of urban area in the Nile Delta, two interpolation methods were applied indiscriminately. It merely provides a critical estimate at an unobserved location of variable z, based on the weighted average of adjacent observed sites within a given area. Inverse Distance Weighting (IDW) is expected substantially that the degree of associations and relationships between neighbors is relative to the unidentified distance between them that can be well-defined as a distance reverse function of every sore point from neighboring points.
Results and Discussion
Visual Interpretation of Landscape in the Study Area
Modern interpretation of landscapes in the study area may be carefully observed using selected elements that prominently mentioned in the methodology. Cultivated land, garden land, woodland and grassland were shown in Figure 2 and construction land. The boundaries and the types of attributes of urban land types are clear, and they are easy to identify and interpret. The fundamental problem of urban land may be shown in the interpretation of some construction land. The construction land is complex and scattered, and some construction land is under construction, with obvious construction traces and more construction activities. The surface water in the study area is mainly distributed along Nile River and its grassy ditches, pits and reservoirs in the irrigated area as shown in Figure 2(d) . The image features are obvious, the boundary and the attribute type are clear also, the degree of interpretation is high. Finally, small area of the Nile Delta contains some mining industries as shown in Figure 2 (e). It is carefully noted through the classification; the proper interpretation of the mining industries in these areas is clearly visible and also erases some of the organic impurities caused by mining operations.
Overall Interpretation of Landscapes
In the present study, eight different landscapes were properly applied using visual interpretation of ARCGIS 10.5 As shown in Figure 3 . Area, number of maps and length of landscapes also examined for further interpretation as shown in Table 3 and Figure 4 . Interpretation was applied using 7517 maps and about 510,102.80 hectares of landscapes in the Nile Delta. It was showed that the urban area occupies the largest numbers of maps and the largest area from the study area. The number of maps is about 2766 with area 181,653.23 hectares, with a percentage 35.61% of the total area of the study area. Urban area is more than one third of the total area of the study area. according to visual interpretation of remote sensing and qualitative density of building, urban area were correctly classified into dense residential areas mainly in cities, new residential areas, villas and new town development areas, and towns and villages. In practical terms of the spatial distribution of construction land, urban and rural construction land is scattered in the agricultural area of the Nile Delta from the south to the north, while the two urban construction and development areas centered on the capital Cairo city and the city of Giza are dumbbell-shaped to the east. The results agreed with Hegazy and Kaloop (2015) that the urban sprawl as a result of rapid population growth as well as the internal migration on the expense of the highest fertile and productive agricultural soil in the Nile Delta. With the construction of These classes are similar to those used in Raunkiaer's life form classification (Tansley, 1946 
Landscape Metrics
Two metrics models were carefully proposed for landscape evaluation; Square Pixel (SqP) and Fractal Dimension (Frac). Fractal Dimension revealed that all the social values were more than one and majority of these cautiously approaching to two values which indicates a marked tendency of more natural forms and get obvious indication about the nature of landscape in the Nile Delta (Table 4 ).
Studies proven that SqP values were lower than 0.5 is very critical for landscape assessment and investigation. These methods give high indication of urban detection.
Spatial Distributions
The remarkable accuracy of spatial distribution of cities around the Nile Delta of both Kriging and IDW is almost the same. IDW has more simple procedure and fewer steps in direct comparison to Kriging. According to Figure 5 , more data may be carefully extracted from IDW giving an accurate data about cities distribution in the Nile Delta. IDW is efficient than Kriging.
On the other hand, reliable information may be developed and applied using Kriging method. The overall accuracy of Kriging method depends on sample points examination. Also, only used for estimating around that particular point, rather than typically assigning a universal distance power value. Moreover, interpolated cells of the boundaries may show using Kriging the as show in Figure   6 . Two metrics show the impact of anthropogenic activities on the Nile Delta. El
Banna and Frihy (2009) 
Conclusion
